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It has been hypothesized that hematopoietic cells differenti-
ate directly from the endothelium during fetal development. For
instance, it has been observed in hematopoietic sites, that clus-
ters of hematopoietic cells arise directly adjacent to endothelial
cells of the dorsal aorta within the aorta/gonad/mesonephros
region and in the vitelline and umbilical arteries (de Bruijn,
2000). Expression of the Runx1 transcription factor marks
endothelium in sites from which hematopoietic cells differ-
entiate, and deletion of Runx1 eliminates hematopoietic clusters
(North, 2002). The goal of this study is to identify the first site
of Runx1 expression in endothelium by comparing its ex-
pression with that of endothelial markers in early headfold
through early somite pair stages of mouse development. Protein
levels of Runx1 and PECAM-1 were analyzed from 8–9 days
postcoitum (dpc), during which time definitive hematopoiesis
initiates in the conceptus (Palis, 2001). During the late headfold
stage (∼8.0 dpc), Runx1 expression is observed at the base of
the allantois within and surrounding a cluster of PECAM-1
positive cells. Runx1 is also expressed in the distal portion of
the allantois in mesoderm and in PECAM-1 positive cells. The
cluster of Runx1 positive cells at the base of the allantois
evolves into the “vessel of confluence” where the yolk sac,
dorsal aorta, and umbilical vessels join (Downs, 1998). We
believe this is the first site of Runx1 expression in endothelium,
and are currently attempting to identify the signaling source that
activates expression in this region.
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Diabetes is characterized by an insufficient number of
functional β cells. Thus, identification of factors responsible for
regulating β cell mass and function may provide new insights
into diabetes pathogenesis and treatment. Our lab has found that
FoxM1, a transcription factor known to regulate expression of
cell cycle genes, is required for proper postnatal β cell pro-
liferation and maintenance of β cell mass, but appears to be
dispensable for development of an organism's β cell mass. Our
findings support the notion that generation of new β cells differs
during embryogenesis and adulthood. The purpose of this study
is to further explore this dichotomy by determining whether
FoxM1 is required for regeneration and/or expansion of β cell
mass in adult mice, using 60% partial pancreatectomy (PPx) and
diet-induced obesity (DIO) as models of these processes.
Following PPx, mice with a pancreas-specific inactivation of
Foxm1 (FoxM1Δpanc) exhibit a specific impairment in β cell
mass regeneration and expansion, associated with reduced β
cell proliferation. Lineage tracing studies using mice with a β
cell-specific inactivation of Foxm1 (FoxM1Δβ) will determine
whether β cell neogenesis after PPx is impaired by loss of
FoxM1, and whether this process recapitulates embryonic β cell
neogenesis. FoxM1Δpanc female mice with DIO exhibit im-
paired insulin secretion and are more susceptible to developing
glucose intolerance compared to control mice with DIO. Thus,
we have uncovered a potential role for FoxM1 in regulating β
cell function, and will further examine this phenotype in both
adult and embryonic mice.
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The first lineage decision in the mouse leads to segregation
of embryonic and placental (trophoblast) lineages. Embryonic
stem (ES) and trophoblast stem (TS) cells can be derived from
these lineages at this early stage. Both stem cell types have the
ability to self-renew or to differentiate into lineage-specific cell
types. TS cells proliferate in the presence of FGF4 and other
soluble factors, but the cell-autonomous factors mediating this
signaling remain poorly defined. Cdx2 and Eomes encode
transcription factors and are expressed at high levels in self-
renewing TS cells. Importantly, both genes are downregulated
during differentiation, suggesting a role in promoting TS cell
self-renewal. However, the requirement for these genes in
existing TS cells has not been reported. We are interested in
understanding the role that these genes play in trophoblast
development and TS cell self-renewal. We show that Cdx2 is
required for expression of Eomes, and that Cdx2 promotes
Eomes expression in a cell-autonomous fashion, suggesting that
Eomes is a direct target of Cdx2. These observations suggest a
model in which Eomes acts as an effector of Cdx2 to promote
trophoblast fate. We are using several strategies to test this
model in both TS cells and mouse embryos.
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